CI, Confidence interval; AUROC, area under the receiver operator curve; ROSC, return of spontaneous circulation. *Numbers of patients do not add up to 1,695, given that some studies reported both ROSC and survival to hospital admission for outcomes.
The authors included 15 studies evaluating the accuracy of outcome prediction by detection of spontaneous cardiac motion among 1,695 patients in cardiac arrest. Ten of these studies took place in the ED, 3 in the out-of-hospital setting, and 2 in a combination of out-of-hospital and ED settings. Two studies recruited trauma patients, 7 studies recruited nontrauma patients, and the remaining studies either recruited mixed populations or did not specify their patient recruitment methods. Seven studies used ultrasonography performed by advanced performers (defined as attending physicians, senior residents, or residents with formal advanced ultrasonographic training), with 6 studies conducted by intermediateexperience performers (defined as all other providers) and 2 studies using providers with both intermediate and advanced experience.
The absence of spontaneous cardiac motion on ultrasonography demonstrates ability to rule out return of spontaneous circulation (LR-0.06) and survival to hospital admission (LR-0.13). The authors reported a more modest value for a positive result (spontaneous cardiac motion) to rule in return of spontaneous circulation (LRþ 4.8) or survival to hospital admission
METHODS

DATA SOURCES
The authors searched PubMed and EMBASE from inception to July 2016. Their search strategy combined terms related to echocardiography with terms related to cardiopulmonary resuscitation. The authors limited their search to human studies. In addition to the database searches, the authors also manually checked the reference lists of reviews and primary studies known to the authors before the review.
STUDY SELECTION
Two authors independently screened titles and abstracts of all studies retrieved by the initial search strategy. The authors included for full-text review all studies evaluating transthoracic point-of-care echocardiography on adult patients with cardiac arrest in out-of-hospital or emergency department (ED) settings. The authors required that each study report at least 1 of 3 outcomes: return of spontaneous circulation, survival to hospital admission, or survival to hospital discharge. They excluded case reports, commentaries, guidelines, and animal studies. They resolved discrepancies in study selection by consensus meeting initially, followed by arbitration by a third author if necessary.
(LRþ 4.1). The lack of reported training level prevented investigators from pooling results evaluating accuracy based on training level (Table) . Heterogeneity, as evaluated by I 2 , was 98% for return of spontaneous circulation and 82% for hospital admission.
Commentary
The decision to terminate resuscitation efforts during cardiac arrest is a frequent and critically important dilemma encountered by out-of-hospital and emergency medicine providers. Cardiac arrest with pulseless electrical activity and asystole portend poor outcome. 5 Efforts to resuscitate these patients can be emotionally and logistically taxing. Despite heroic efforts, outcomes are frequently poor, and the decision to cease resuscitation efforts can be difficult. 6 Ultrasonography allows providers to use cardiac motion to prognosticate outcomes and simultaneously investigate the potential cause of arrest (eg, myocardial infarction, pulmonary embolism, cardiac tamponade).
A previous meta-analysis and systematic review snapshot suggested that the absence of cardiac activity on ultrasonography should not be used alone to predict failure of resuscitation, with a survival to admission rate of 2.4% in patients with cardiac standstill. 7, 8 The metaanalysis by Blyth et al 7 included 568 patients, compared with 1,695 in the current study, and reported a modest specificity of 0.80 for ultrasonography to predict return of spontaneous circulation in the presence of spontaneous cardiac motion. The current meta-analysis demonstrated similar specificity but higher sensitivity (0.95) for ultrasonography to rule out return of spontaneous circulation in the absence of spontaneous cardiac motion. The current meta-analysis therefore suggests that absence of spontaneous cardiac motion may assist physicians in identifying patients unlikely to experience return of spontaneous circulation or survival to hospital. By extension, emergency physicians might consider using absence of spontaneous cardiac motion as an indication for termination of resuscitation efforts, although sonography's use for this purpose should be in conjunction with other factors such as patient age, comorbidities, resuscitation length, initial rhythm, and capnography. Recent data from the REASON trial of point-of-care ultrasonography in patients with pulseless electrical activity or asystole support the notion that absence of spontaneous cardiac motion accurately predicts poor outcomes. 9 Of 530 patients with no cardiac activity on initial ultrasonography, 76 (14.3%) achieved return of spontaneous circulation and 38 (7.2%) survived to hospital admission. However, only 3 patients (0.6%) survived to hospital discharge. 9 Emergency physicians and out-ofhospital providers alike should exercise caution in incorporating these results into their practice. This meta-analysis demonstrates significant heterogeneity in scanning protocols (including time spent performing the studies and sonographic windows used). Heterogeneity was also present in patients included at enrollment, spontaneous cardiac motion criteria, and interventions provided according to the ultrasonographic findings. Despite the apparent prognostic utility of periarrest echocardiography, the effect of ultrasonography on patient outcomes is less clear. Providers must not let the use of ultrasonography interfere with other aspects of patient resuscitation (eg, chest compressions). Moreover, the variability in prognostic performance observed among the studies identified in this meta-analysis may reflect the known importance of factors such as scanning technique and operator experience in determining prognostic utility. Nevertheless, with the proper user training and protocols, it appears ultrasonography can assist in
DATA EXTRACTION
Authors extracted data from each study, including study design, setting, patient characteristics, sonographer experience, and outcomes to include quantitative data required to construct a 2Â2 table. In studies reporting multiple pairs of sensitivity and specificity data, the authors used the data with the highest Youden index (sensitivityþspecificity-1). They used the Quality Assessment of Diagnostic Accuracy Studies tool to assess the methodological quality of selected studies. 1 
DATA SYNTHESIS
The authors calculated pooled sensitivity, specificity, and positive likelihood ratios (LRþ) and negative likelihood ratios (LR-) with 95% confidence intervals for the outcomes. They used a bivariate random-effects model to derive summary effect estimates for diagnostic accuracy measures. 2 Investigators constructed a hierarchic summary receiver operating characteristic curve to plot sensitivity versus specificity and calculate the area under the curve. 3 They evaluated betweenstudy heterogeneity with the I 2 test. 4 medical decisionmaking in regard to prognostication of patients in cardiac arrest. Specifically, the absence of spontaneous cardiac motion predicts low likelihood of return of spontaneous circulation and hospital admission, which may assist in the decision to terminate resuscitative efforts when used in conjunction with other patient factors. 
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